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Spocial EqttipmOhVand TechntqtteN 




tanks. th« fuselage sump tank probably would not bave to be 
cooled. Insulating blankets over the wings would be required .. 
during this operation. 

Such equipment is available. However, it was not designed 


specifically for fuel cooling and would have to be adapted to our 
requirements. 

Modifications would have to be made to the airplane to permit the 
fuel to be circulated. 
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COLD FUEL 




Special Equipment and Techniques ( cont) 




and circulating equipment, develop the be iHVope rational pro* 
cedurea , 


required for toe dpei^atic® 





At pretient, a fuli alipper tink; airblane^ is loaded wUh hb^ , 

10, 100, pounds of fuel/; This, is ,i$35rgaltonS ^ 


• -.♦Of *«a**waaw,,aaw oBb- AVAV* vaioWA i; ■ • < .r:-' ' 

.■■;'due;,to' •'manUfactur.ihg***':,^^^^ r>; 


of 60' Fahrenheit. However, 
or 45 gallons is unused becaush toe fuel counter is ietlalf 1535 gallons^ 
The corresponding performance is 10 4*45 hr. and 45o6 milcl to 
zero fuel counter indication. Howeyer,/if we took adyaktojge of v ^ -"i', 
the "manufacturing" we would set the totalizer to 1580 at take<^off, 

' ; . . '-••4 ■; . ^ , 

Our performance would then be 11 4- 10 hr. and 4700 mileh at'kerb , 

fuel counter indication and all of the usable fuel would be burned. ' 


If the fuel and the airplane tanks were cooled to zero degrees 
Fahrenheit, about 10, 390 pounds of fuel would be loaded into the ? 
airplane. This is a 3% increase in fuel weight. The manu-/ p 
factured fuel would now be about 6% or 90 gallons. To take; coihpUte 
advMtage of this the fuel counter would be set to 1625 at take-otf, 
and the performance would be Ilf 30 hrs. and 4850 miles at zertf ? Pf • ilp 
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Airplane Performance (cont) ' 

fuel counter Indication. A^in,^^!! of the usable fuel would be 
burned at zero fuel indication. .Koticc that only half of the per< 
formance improvement is due to cooling the fuel. The other 


i ..••r-.V'-- 


haU is due to reeeMing the fuel eo^ter. To be conservative 
and Allow for yai^ions in- fuetlS^lng and specific height it ■ ^ 
proj^ebly would 'ia^^e advlsabjie^^iet the fuel . counter ' higher .. 
th^il580 galic ^^^ ^herefp^^^ ^ ^^rformancAy^d'be 1 1 




and'liTOO miles'wiiljci'we caiPno^^taiin if we 'tah'r'^dvnhtaie^o^^ 






.'/I'^Mahulacturedgli^l^ 










^^he;'U 


.i^e^^pip to a^^^^w^e. o^^^S 

•|i^fthefui ^^^ ;-v^S 

fiiei^^ced in to^ ^^^ "-''The^^ra 
gaUon|' la the' taj^^E^ysver/ thl^ 


|g^4riyiig 




^seaflfli^'^lunieSS^^P 

ife' ■ 

-‘i’ . ' - . ■ ■ ‘ ^ ■ 


downttream of^thetmjne driven iW®^p and mea^ee tl^'irSSil 




RKtue, Since ^e volume.5wi'':';“S/^ 
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^Manufactured” Foal fcont) 

increase is neglected when the counter is set, there is usable 
fuel remaining in the tanks after the counter indicates all fuel 
has been burned. 
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,%The voluma;'.iacrea 8 e variea_with the.teinperat^e-'ojt;^e'.f^ 
in the tanks. If the airplane is loaded with 100*^ fuel* tbe ybli^^ 
increase or "iXMUiufactttred” fuel wiU only be ^ot^ jyitt 60 ^ 
fuel, the Incresise will be 3%t with 0®F fuel, the in^^eaSe Wilil bi 
. 6 % . This .may vary . somewlutt depending' xipc^JOuc 'f^lcrattce 
.of.the fttrt-'pil heiU ex^ia*^ .. ■, "'• V 

Figure ;i ^l»ow|v:the:mpeSicied;perfonw 


Figure . I -■ihbws^.'thecpredicWd^perfoltr^ 


_ .. .. . .. %.r.' ■i- 
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PERFORMANCE SUMMARY - Detachment C 

A total of Z3 missions flown during the period from 15 J\ily 1958 
to 16 September 1959 were studied. Practically all missions 
were with slipper tanks. Where there is some doubt about the 
configuration this is indicated on the curves^ 

The performance was studied oh the basts oTfuel consmnptloh'^^ ^^^^^^^^^^^^^ 
only sihce no range or altitude data were available. > The flight 
Handbook performance was considered to have been met if the/ 
mission fuel did not deviate more than 1 l/Z^^ below the Handbook 
fuel versus time curve. This permits the fuel remaining to be 
about ZO gallons below the Handbook cvirve for a 10 hour mission. 
®®tter agreement than this generally should not be expected under 
actual operational conditions. In fact, if the Flight Handbook 
specification M1I.-M-7700A were followed, the fuel consumption 
would be Increased 5 % to compensate for variations in aircraft 
and operating techniques. This would allow the fuel remaining 
to be about 75 gallons below the Handbook fuel-time curve and is 
obviously over conservative. 

Mission Data 

The mission data are plotted in Figures Z, 3 and 4. The results 
are summarized as follows: 


rosM i7S7a 
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PERFORMANCE SUMMARY « Detachment C 

Miaaion Data (cont) '■ ■'■/y'-.'- v 

Performance waa generally aatiafactory. Thia coiicluaion li^ 
baaed primarily on the fact that 18 miaaiona df a dilation 6 
or longer were flown and 13 of theae ml^atena met tite HMd 


performance. : Of ^e 9 that did hot n^et thO lihmdPSook^^^^ 

one waa only 2% bel^ the fwhl-tiine ch^* V' ' ■ : 










On an individual airplane baaia«f: ail hut one miH ^e:Han^<^^ .- ' ,/■ 
performance. Howeyert data ^he foh pi^y onO^ hour:, 

flight on thia particular airplane*: 

A atudy waa made to aee if any pilot conalatently got better peh«, \ 
formance: thua indicating po a aible dlfferencea in pilot technihuew 
Thla did not prove to be the caae. 

Time of year wal atudied to aee if any effect pn pf^ormance 


^ . 


was 


obvioua. No auch trend waa indicated 


The following tabulationa aummarize the performance 



MISSION SUMMARY 


NUMBER 

DURATION 

MET PERF. 

MISSED PERF. 

18 

6 hra. k longer 

13 

5<one only» 
'2% low 

1 

5 hr. 

0 

1 

4 

4 hr. 

1 

3 
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AIRPLANE COMPARISON 


S/N 

441 

425 

170 

342 

401 

353 

3,78 

359 


MET PERP . 

^"3 
" * ■ 

1 "; . •'v':-- 

2 ■' " 


MISSED PBRF, 


* - ^ 


g. /One only \ 
® '2% low / 


* “ - 


■' 'i ’ » 

i. * 


PILOT COMPARISON 


PILOT 



MET PERF. 
3 
3 
2 
2 
3 
1 


MISSED PERF. 
2 

. 2 

2 floss’) 

1 

1 

1 


POBM 
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COMPARISON BY DATE 


S/N 

kETPERF. 

kiSSED PERF. 

441 

15 July58 , 

' T Nov. -SS 
. 29 Jan.; 59' ■' 

;/J:30 Mar;, 59 , 

• ” il'.' ■ 

425 

■ 20 Attg..^ 5R . ' 

11 Oct. 58 

7 Nov. 58 (twice)/ • 


170 

20 Aug. 58 

0 ■ 'v' ./ 

342 

24 Sept. 58 


401 

21 Oct. 58 

0 

353 

3 Sept. 59 

5 Sept. 59 

29 Aug. 59 

378 

0 

6 Aug. 59 (4 hr. flite) 

359 

15 May 59 

16 Sept. 59 

13 May 59 

4 June 59 

6 Aug. 59 

30 Aug. 59 (2% low) 

1 Sept. 59 
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CONCLUSIONS ; 

The following conclusions are drawn based on the foregoing 
cold fuel and Detachment C performance studies. 

The airplanes are essentially meeting the Flight Handbook 
performance and fuel cooling is hot required ifor this; purpoheV iS^^^S 

Fuel cooling wo^ provide a performance lnc^R»se of v ' 

200 miles and jA minutes. However, there woU probably be : 

, wide variations th performance; much m^ than now 

The complications of fuel cooling are hardly Justified when We 
could realize increased performance merely by utilizing the 

"manufactured" fuel already in the airplane. 
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RECOMMENDATIONS ; 

Tlxe following recommendations are made if it is considered 
desirable to eactend the- U-2' range 

1, . . Utlliase the *'manufactwed^‘.'fuel\wMch l8 preseniiy.,ln''th(e;';-:-fc_’r^^^^^^^^^^^^ 

; .■* '■ airpWne but Is' hot.iasedV S/A'ccomp^le]b-'t^^ 

the fuel volume ea^nsioh fait^r ini the ^ 

■ shown bclpw.-^/'-:- ^ :Ar;'--= - •' 

.... FU^ cdtilNTER SETTING 

Fuel Temp. In Tanks , Full Slippers 7 “ :^/ ;F^-:I^^ii^l r;- yFull iMaijd<f\ ';V.-’-; 


20®F 

1610 

;7l4bp,, ; 

- 

400F 

1595 

,1385 

" v io75-:.:^ 

60OF 

1580 

1375 

1065 

80®F 

1565 

1360 

1055 

IOQOF 

1550 

1345 

1045 


2. Before doing this* have the detachments verify the existence 
of the "manufactured" fuel through careful measurement. The 
following procedure should be used: 

a) Completely drain and fill the sump and wing tanks to 
determine the actual fuel capacity. This is generally 
greater than the nominal 1335 gallon capacity. 

b) The draining must be done carefully. The airplane must 
be tipped to drain the wings. At least 20 to 25 minutes in 
the tipped position should be allowed for the fuel in one wing 
to run 

ro*« iKt* 
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RECOMMENDATIONS (cont) 


c) Ftlltng mtt«t be done carefully and accurately, A { 
Revere Blue Top flowmeter and counter^ known to be 
■ accurate, 
gallons. 






a' mission measure the; 




V ,J,^*** /wjfi)* weighing kits, include 

' equipmeirt.hecessaury to'^do:thisi''fi: 

e) Use the standard fuel counter Slotting for toke>c^! l5i5 ' ^ 

or 1335 as the case may be. 

f) After flight, record the fuel counter reading at engine 

. • • ' ' ' < ■ 

shut down. 

g) Drain all tanks completely to determine the number of 
gallons remaining in the airplane. 

h) Gallons consumed s (e) • (f) 

i) Totals fuel consumed + fuel remaining 

- (h) (g) 

j) "Manufactured" fuel » total - actual capacity 

I (i) - (a) 

- ^ capacity 
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RECOMMENDATIONS (cont) 


i.'v 


Note that this check can be made most accurately if nearly 
all of the fuel ie conei^ed In flight, ; When a large amount of ' 

■' The moat 

level 'warning, lit'e^comes pn/aW;, a;;:^|^dlng';;ia"m^e^■ to 

.'fuel counter '''geUerUUy’i'a 'eea^lau belowlaero I' 'jM.'- 


{.■ -’A't' . 


'y:J, 


thereafter. 1 

when the low level light cornea 
made a number of timea 


*Wfaaa** aaa a eaaK w ... 

aea/pn. Y., ectually been’ 

Alao note that thia check ia baaed oh aettiul fuel capacity which 7. 


is 

capacity. Since all airplanes vary somewhat in capacity this 
additional usable fuel is not shown on the counter, however, it is 
available in sui emergency. 


<;FrRFT 

Sanitized Copy Approved for Release 2010/12/13 : CIA-RDP74B00752R000100140001-0 



